A1 adenosine receptor-mediated block of epileptiform activity induced in zero magnesium in rat neocortex in vitro.
It has been suggested that endogenous chemical substances such as adenosine, released during a seizure attack, may act as anticonvulsants in vivo. To further investigate this putative role, we have tested adenosine and stable adenosine analogues for anticonvulsant activity in vitro against ictal-like epileptiform activity induced by the removal of magnesium ions from medium superfusing wedges and slices of rat neocortex. Purinoceptor agonists attenuated such burst activity with a potency profile of L-phenylisopropyl-adenosine greater than 2-chloroadenosine greater than adenosine, suggesting that their anticonvulsant actions were mediated via the A1 adenosine receptor sub-type. Adenosine exerted no apparent effect on responses to agonists acting at glutamate receptor sub-types, implying no direct postsynaptic activity at glutamatergic synapses. Adenosine receptor antagonists, the methylxanthines (3-isobutyl-1-methylxanthine greater than theophylline) markedly enhanced established epileptiform activity and reversed the anticonvulsant action of adenosine. The selectivity of this reversal was demonstrated by the lack of effect of methylxanthines on pentobarbitone-induced inhibitions of epileptiform bursts. When added to a normal medium containing 1 mM magnesium, the methylxanthines were unable to induce long-lasting ictal-like epileptiform activity.